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(54) COATING RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a coating resin compsn. capable of 
forming a coating film improved in stain resistance while 
maintaining generally required coating film properties such 
as weatherability by blending a specific silicone compd. with 
a hydroxyl group-contg. resin and a cross-linking agent 
having a functional group reactive with a hydroxyl group. 
CONSTITUTION: A silicone compd, (A) of the structural 
formula I, II, III or IV [wherein A is of the formula V, VI or 
VII; B is of the formula VIII; X is 3-acryloyloxypropyl or 3- 
methacryloyloxypropyl; Y is -COOH, -S03H, or NR2 
(wherein R2 is an org, residue); R1 is aryl aralkyl, or 1-6C 
alkyl; 1<a<20; 0.5<b<3; 1<c<10; and 0<d<6] is blended with 
at least one hydroxyl group- contg. resin (B) (e.g. an acrylic 
resin) contg. functional groups, with at least part of which 
the component (A) can form a salt; and a cross-linking 
agent. The (A):(B) mixing wt. ratio is 3:97 to 70:30. Any 
cross-linking agent can be used in so far as it contains a 
functional group reactive with a hydroxyl group. Examples of 
the cross-linking agent include polyisocyanate compds. 



T L L j 



- DHi CKi CX. QCW. CH. OCCB - iBCCOH 



IT. nooil 



Ji 



111 



V 

VJ 
VII 



http://wwl9.ipdl.inpit.gojp/PAl/result/detail/main/wAAAsQaOGADA4073 1 174P1 .htm 5/12/2008 



(19)B#WfolW (JP) (12) & m 2£p «^ ^ $g (A) (ll)ttfffH*&«#* 

#^¥7-331174 

(43)&WB 7 *p(1995) 12A19B 



©DlntO.* 




P I 




C 0 9 D 183/04 


PMU 






201/06 


PDL 












*»3ft 5 OL Cfe 15 H) 


(21)tHB*# 


ttBPF6-126582 


(7DUWA 


000230054 










(22)ffiMB 


^6^(1994) 6H 8 B 




*RJ&*Rm:ltK*ie;lt 2 TB l # 2 ^ 






(72)JM8# 










AEj&«ajiw»H>ptri9*i7# b*^ 














(72)»W# 


s» 








±EHt«a;ii*}iiiH'p«ri9#i7^ b*^ 














(72)«W# 


easa as 








*BB&*WllTU»H*l»n9#17* B#^ 














(74) wax 


ft* (^2«) 











(54) i&wozm mnmmimmi 



(57) [gift] 

(i) , (2), (3) (4) -c^^^svy =- 
=->it^h, imm^mmb, immim^m 

[flsi] 



R» »' R' R' 
R , -il(HSi(»-r-(8iO)-^-Si-R , " (1) 



t> R 1 B R> 



B 1 R 1 R 1 V R* 

R'-SlO-^Hft-i-SKS-r-tSIO-r-^i-R 1 - (2) 

J» R« A A R* 



B« B* B» R' R' 

R'-SiO-ei»-¥-<Si0)-r-(Si(d-j-Sl-R' - (3) 

III II 
R 1 R' X ¥ R' 



r r r r 



R 1 »' X R l 



(2) #M¥7-3 3 117 4 

1 2 

n*iiiTE«)TO»a(i), (2), o) we^ya-yft^at«(nE*ii«^*iifre«)5*>© 

*l«***HBis * Iftl] 

R' R' R» R* 

II II 
R , -SiO-(SiO)-^-(5iO)-^•Si-R , — (1) 

I I, I I, 
R 1 R l B R« 

R 1 R 1 R 1 R 1 R 1 

R l -SiO-^SiO)-r-^Si(»-a-<S^O>-^rSi-R , - (2) 

IT I II 

R< R 1 A B R 

R» R' R 1 R> R' 

III II 
R^SiO^iOj^SiOj^SiOHrSi-R' ••• (3) 

R 1 R l X Y R' 

R' R 1 R* R' 

II I I 
Y-SIO-fSiOHHSiO)-rSi-Y (4) 

R l R l X R» 

(±IB^, Ali, TE©{k^ ( i ) , (ii) &tf X < £ 1 1 a<OWiSI-Cfc 0 , 

(iii)-e*sn5#a»»*»fejS;5Wi6»batfnfc'>** [ft 2] 

-CHa CH» CH, OCH z CH, OCCH = CHCOOH — (i> 



CH, CHa CHa OCHa CHa OCCHa C-CHa -(ii) 

II I 
0 COOH 

CH, CH a CHa OCHa CHa OC-C = CH, -(HI) 

II I 

O CHa COOH 



BI±-CH 2 CH*CH,OCH2CH 2 OH-?&9, Xtt 
3-7? U o^v'7'ntVU'S*fc«3-^^^ 1) d**> 
^nfywSTfc^, YIJ-COOH, -SO.HM- 

< h 1 1 n<Dmz$ts lffowns-cfc <o % R'ury 

-/v-S, 7 7/v*/vmt1t\*fcmWt. l ~ 6 <DT/\t*;v& 

0. 5^b^3 
0<d^6 



[s»*«3j tte->y=-wi:^*©^*i)WB*ia 
[ts*«5] itris^y (a) tmuTkmm 

H#mm (B) ir^S^M:*A : B^S*Jt*T3 : 9 
50 7~7 0 : 3 OXfci, 1***1 d»6>4 4t»©V^i"ilA» 



(3) 



#H¥7-3 3 117 4 



MBmnmRmmmmam. 

[000 1] 
[0 0 0 2] 

4. fcUll 2 - 6 4 1 8 1 *&*IOi, Tjv 

[0 0 0 3] i^T, ±3fi<0Witt l U^tt&tfiHSt 

t ®mm& l-o^ t %*. btix 

[0 0 0 4] tc6«J, «feK<Ott*tt^flfatt^*IL* 

R 1 R» R 1 R 1 
II I I 

R'-SitMSiO)— t— (SiO>-r-Si 

I I. I 



R 1 



B 



[0 0 0 5] 4*s» fc*<0«S&a4trlMH-5rilcJ: 
10 9W^ifctt**lfi-5^S:t»*SixTV^5*i, £*rt± 

[0 0 0 6] 

[MM***-*-* *»H©fc»ffl«W»fc 

y a-j/ft:£*tt, T«B©¥*&«a^ (1) , (2), 
20 (3) £tf (4) -?**JxS->y 3-Vfl2-fr*i»64* 

y = -^fc**&tf*IIS^#«Hli<B 5 *><D'J>fc < t t> 
[0 0 0 7] 

[ft 3] 

-R' - (1) 



R' R l R 1 R 1 
III I I 

R'-SiO-^Si^-i-^Slld-a-^iO-T-Si-R 1 
III II 
R* R' A B R' 



(2) 



R 1 R l R 1 R' 
III I 
R'-SiO^SiOHHSiO^-r^SiOj-i-Si-R 1 

R» R 1 X ¥ R 1 



- (3) 



H 1 



Y-SiOHSiOHr 
R* R l 



r 



R 1 
I 

«jiOHrSi-Y 
X 



[0 0 0 8] fcfcTL, ±SE5t+, AttTEOfb^S: [000 9] 

(i) , (io {iitivmzin&Gimmfrbttz, 



(4) 



(4) 



#M¥7-3 3 117 4 



-CH 2 CH 2 CHi OCHi CH, OCCH-CHCOOH 

O 



•<i) 



CH* CHi CH, OCHz CH, OCCH2 C-CHj 

O COOH 



(ii) 



-CH a CH> CH, OCH, CH, OC-C = CH, 

O CH« COOH 



(iii) 



[00 10] Bfi— CHi CHi CHs OCHi CHi OH > 

2? y n^fv'T'aK'^ST'fo 1 ?, YI±-COOH, -S 

0,H&.tf-NR% (R'liWa^S) 

tfhfc^ft < 1 1 1 «©£*£tf l ffi<D«m*T*fc V , 

[0011] lga^2 0 20 
0. 5gb^3 
1 £ c £ 1 0 
0<d^6 

fb^ro-ast w^wa**^** wis*?-* 1 * 



R> R' 
I I 
R'-SiMSiO)- 
I I 
R 1 R l 



R« R« 
I I 
T-ttiO^Si-R' 



I 

B 



i. 



[0012] *S*££WtefIgfi, fci:*tf> 
S*« s 20-300-efc5 o £bfc, f /!)a-yft#» 

(A) t*KS^W1ftSi (B) I: ©»£Jt*A : B tt, 
fct^fi, 1»J**-C3 : 9 7~7 0 : 3 0t*fe5 t W 

* (1) , (2) , (3) (4) T*wZ1n&1><DT* 

[0013] 
[ft 5] 

- (1) 



R' R 1 R* R' R 1 
I I I I I 

R*-SiO-(|iO)-i— (Si©-a-(SjO)— r-Si-R 1 

R' R' A B R l 



(2) 



R 1 



R 1 



V V 

II I II 

R'-SiO-(Si(W-i— (SiW— p-(SiO)— r-Si-R 1 
II I II 

R 1 R l X Y R* 



(3) 



R' R' R 1 
! I II 
Y-SiO-(SiO)~s-(Si(d-TrSi-Y 

R' R 1 X R« 

[0 0 14] Ztlbto's!) a-yffc-S-W'&V^T, SA 
li, TU<D-f&& (i) , (ii) &V (iii)T^§*t5 



[0 0 15] 
[ft 6] 



(4) 



(5) 

7 

-CHz CHj CH, OCH 2 CHz OCCH = CHCOOH 

II 

O 



&MW-7- 3 3 117 4 
(i) 



8 



-CHj CH, CH 2 OCHt CH, OCCHz C = CHz 

II I 
O COOH 



(ii) 



CH» CH, CH, OCHs CH, 0C-C = CH 8 

II I 

O CHz COOH 



•(Hi) 



10 0 16] £Bli, TfE©{t^ft-e^£;ft5t> 

[0 0 17) 
Ut7] 

-CHz CHz CHz OCHz CHz OH 

[0 0 18] SXIi, 3-Ti? ]) n**/zfn tfA-Sifc 

]) n^-^ynfyUSTfeS, tit, SY 
Ji, -COOH, -SO3 HRXf-NR 1 tfrbteZ&fr 

b®tfin1t'J>te< t h 1 n<n&*$tt 1 «<D*&gT'fc 20 

fct^ff, p«^3£, x?-/HK ^nt/H, -ry^c 
<DT *J3, &X&tfgYtt, 

[0019] ±i$co->y n-Wk-a-ti^lav^ 

T, R' l±, 7i)-/I^S (fci:;Ltf, 7ss^», ^7 30 

ftta£K.fc*Ui, R 1 H:>^yHi*fcHt7a=/w*«sff 
<dr' ^*ttTVNTt>J:V\ 

[0020] ±£o>>y 3-^fl;*««r*i-3F*aaj*a; 
(1) ~ (4) a, b, cMdll *4x€*i*o 

1 £a £2 0 

0. 5£bS3 40 

lSc^lO 

0< d £ 6 

a # 1 *m<Dm&\t. > y =-yfl2^*t i s wbb« 

S„ b**o. 5*?icD*|-a>ii s ->y =i-y{t^t a, 



dtf6*«*.5*d-ri» ^D^-W^ftta, 5-31 

ntttz. c#i o fl2-g-*©»s***± 

[ 0 0 2 l ] ffllB¥$&J$ft ( 1 ) , (2), (3) R 

v (4) -?zti?ti7FZtiz>>'ij =»-wt**tt, m 
flrafb*x*acSt^a«o "kr- 9 2 0 6" 

Aft (1) T?^$*x5'>y 3-^ft**fc LT«flJ1"* 

g>¥&*&Efcft (2) -g»frh,&->y=«-:Wfc»tt 
:os/ya-yft*ftii 1 ¥*>Jiii&j*ft (1) -c^Sixs 
y a- wt-a-W-&*v w ^HifctttSMW * 3 > 

igsusft (1) -c^§tt5^>y ^-wk-a-fei-M^v 

ft (i) -cq%s^**Aa**AS*ifc^y =>-wt£$> 
*s#e>*t«. ¥*&m^ft (1) -e^sna^y = 

i:x^f;WWSfi:^ ttlE-ttSC (ii) Stf (iii)tf> 

SB**, flfigft^ioV^T, Mefi^^/WS, Ph«7^ 
[0 0 2 2] 

[fks] 



9 

Me 3 SiO(SiO) 
Ph 



(6) 

He Me C 3 H»0C«H«OH 

I I 1 

*(Si(» (SlO) 9 (SlO) t SiHe 3 

lie 

C,HtOC>H400C-C«H<COOH 
WUOOC-C-CHi 
He 



#W¥7-3 3 117 4 
10 

•(a) 



He 3 Si0CSi0)i(Si0> 

I 

Ph 



He 



He 

I 



<SiO)i(SiO) 3 SiMe 3 

le 

C 3 H»0CH 3 CHCH2-|-C 3 H 4 NBi 
C 3 HbO0C-C-CR t OH C{H*NHz 
He 



(b) 



Ph 
I 



Me 



He 3 SiO<SiO) 3 (SiO> 
Ph 



He l|e 

4iO) 3 (SiO) 3 SiMe 3 
lie 



•(c) 



C 3 H fc 0CH^HCH 3 -N-CtH4S0 3 H 
C 3 H*OOC-C=CH E OH C<iU 



[0 0 2 4] 
lit 9] 



[0 0 2 3] IOlOV!)a-^»» 4 &<Dm&* * 
ST#^T?^5„ *1\ ftO^raUftft (5) 30 

R> R» R l fi l 

II III 
R« -SiO-(SiO)-s-<SiOHHSiOHrSl-R l 

R 1 R 1 X Z ft 1 



R 1 



(5) 



[0 0 2 5] fcfc*U ±Scxt (5) <f\ Xli3-T^y 

(3' , 4' -^jK^-^v-^ p^*V^) ^l^/V-S, 3 
-th'P^PM, 3- (2' -tKn^it" 
7 , D*/V£,Rtf3- (4' - (3' , 3' -fcK 

T^V^/waSfcttWiMfc 1 ~ 6 «7;^/H-C& 0 , 

*>£>. ) 



1 S a £ 2 0 
0. 5^b^3 
1 g c S 1 0 

40 :©■/!) =>— vffc-cH&li, 7x-;i'^f;W Kpv'i 

^/u/n-< Kn^^yjKy ^n^r-y-yfi, fcixtf&OK 
is (a) Kio-d-^-et*. 

[0 0 2 6] 

[fci o] 



11 

(HSiMeO) 4 
Me 3 SiOSiMe a 
Ph z Si(OMe) z 



(7) 



0~10t, 8Hr 



7-331174 

12 



Ph 
I 

Me,SiO($iO)-r-«iO)jSiMe 3 
Me Ph 
(I) 

* [0 0 2 8] 
[All 1] 



(A) 



[0 0 2 7] -tLT, iWWi'Ua-Wfc^ftli, 7* 

ft«>R« (B) t±9*rii-e*s. * 

2) JL L Ph 



<B> 



[0 0 2 9] ftt*rffc3p*&»*iC (3) T^SilS^ aj-Wb^* (a' ) , (b' ) 
V =~~ls<k&m<DM<#M (a) , (b) , (c) Sr^fife [0 0 3 0] 

Ph He He 



p 



I 



He 3 SiO($iO) ,(SiO) (SiO) s SiMe 3 

ia 



Ph 



; 3 H t 0C 3 H 4 0H 



C 3 H t 00C-C=CH a 
He 



(a') 



Ph 
I 

Me 3 SiO<SiO),< 



He He 

(iiO) (SiO),(|iO) 3 SiHe 3 

He 



He 

(|iO) 3 Sil 



CHiOCHrCH— CH 3 
CjlUOOC-C-CH, V 



(b') 



[0 0 3 1] tu, Ztlt><Di/\) ^-y{t&W>> 

(a' ) , (b' ) %mm*m, T$>>{t&®*it\±x 
it^m (a) , (b) , (c) mbti*. AfcWK 



[0 0 3 2] 

[Ybi 3] 



(8) 3 3 1 1 7 4 

13 14 

(a') ► (a) 



r 5 y<b£«* 

HN(CH,CH t N=C-CH 2 CH(CH 3 ) I )i - CH 3 CCH 2 CH(CH 3 ) t 

CH 3 0 
(b .) , „ (b) 



HN(C s H,)C x H 4 S0,H 
(b') <■ (c) 



ro o 3 31 (4) ^^s->u * totfWbns. 

ibsa ioo34] 



•(d) 



Me Me Me 
H00C(CH.) , „(SiO) (SiO) , SI (CH«) , oCOOH 
lie Me 

:,mooc-c=cH» 

He 

H00CC z H 4 C00CHa Me Me Ph Me Me CHsOOC-CaHhCOOH 
HOCH I -CCH«OC 3 H 6 SiO(SiO)-4iO) t (liO) 5 SiC s H fc 0CH z icH B 00C-C t H« 



C 3 H 5 



I 

Me 



I 



Ph 

C 3 H»O0C-C=CHz 
Me 



)le Me CgHs 



COOH 



(e) 



OH Me Me Ph Me Me OH 

4NCH 3 CHCH z OC 3 H t ?iO(SiO>-(SiO) z (SiO) siidHtOCHziHCHzNCiH^NHz 

CzHiNHa 



H1MC3H4NCI 

CzH^NHz 



T-T-T 

Ph Me Me 



C 3H fcOOC- C= CH z 
Re 



(f) 



HO3SC2H 



OH Me IJe Ph Me Me OH 

4NCHtCHCH2X3Hfc|iO(2iiOM|iO)a(SiO)iSiC«H«OCH c CHCH s NC>H 4 S0 3 
CaHs Me Ph L L <Lh s 



C 3 H k 0OC-C-CH8 
Jte 



(«) 



[0 0 3 5] rOV!) 3-Wt^l4, $.<n>mk*B.X R 1 , a, bli^m^ (5) ©^#i:I^CT*fe5 0 
I^JMS, £1\ «fe<D^m^ (6) X'^fl^'y [0 0 3 6] 

y =>-Wb^^^-T5o fc*S, StroX, Z, 50 [ftl5] 



R» 



R 1 



15 

8* 



f FT 

Z-SitHSiOHi-BiW-B-Si -Z 



•» (6) 



[0037] z<o->]} fcirx-ii, ff 

1) KOH, 150r , 4Hr 
(Ph,SiO) 4 4 (MeSiO) 4 — 

2) C1CH.CH.0H 

HtO. CPsSOsH 



(9) #^S¥7-3 3 117 4 

16 

j&T*#5„ i^jftHMHi, (C) roaOT'fcS. 
[0 0 3 8] 
IflS 1 6 ] 



.Me 



ch*< f e 

Nx»C s H fc Si(OHe)e 
HMe z SiOSiHe 2 H 



CH 8 =CHeCOOC,H 



He He 



Ph He 



— HSIOCSIO) 5 S10CS10) *Lh 
OMOT, 6Hr O^lOr, 8Hr | | | I 

He He Me Ph He 

(II) 



(II) + CH,=CHCH,OC t H 4 OH 



Pt 



r r i 



Ph He 



80 V, 4Hr 



H0C 3 H 4 0C 3 H«S10 (SiO) 5 SiO(SiO) 3 Si C s H t 0C 2 H 4 OH 
Me He He Ph He 



<C) 



[0 0 3 9] jfefc^rffc^lttWU** (4) T*<Stl,5$' BS-^fb^* (e' ) , 
y =~>fll«*©IW« (e) , (fK (g) *#J* [0040] 

HOCH, He He Ph Me Me CH*OH 
HXH a CCH»OC»H4iO(SiO)— (SiO) 8 (|iO)5|iC 3 H*OCHrjXH 8 OH 



Ph He 
C3H A 00C-C=CH 2 



He 



CiHs 



Me Me Ph He Me 
H*q^CHQC,H6|iO<! iiO)— ^iO> * (jiO) 5 |iC 3 H t 0CH2Cfr-^H 2 

C 3 H«,OOC-C«CH* 
He 



(f) 



[0 04 1] ^Lt, ^ilfeWi/ya-Wbt* 

(e' ) , (f ) frfltlfcMb, 7 5l"flS*»*fctt* 

ft£#> (e) , (f) , (g) ASfffeft*. Afr&lC 



[0 0 4 2] 
[ft 1 8 ] 



<e') 



(10) 



7-331174 

18 



(e) 



(f) 



r 4 y-fb^W 

HN (CH 2 CR>N^-CH t CH(CH 3 ) z ) z 



IzN-C-CH 



CH 3 CCH 2 CH(CH,)e 
0 



(f) 



en 



*^*y»<fb&«) 

HN<C 8 H s )C»H«S0 3 H 



(g) 



[0043] ft*s, *fc*tffcsF«sa*3S; (4) -e^s 

W^Ja-^ftO*^ (d) 

(6) -?7T;Ziiz->y =>->{k£Vn<D&mm& (c) k 

[0 0 4 4] 20 
IflSl 9] 

CH 2 =CH (CH:). COOH 

[0045] *jgn?ffli*biis.h%«>i'!> =>-y{b£- 

ftli, 2 0 0-- 1 0 0, 0 0 0, 

<J45 0 0~2 0, 0 0 0-efe5 o 2 0 

O**0>»£H\ ««W»*«s+»&WltS:»riEi-«© 
#HJIT*>5. 1 0 0, 0 0 0 4: 

ill, y;w<-;i-v'3y?o7h^7-(- (gp 30 
c) fc± 

*»»t*i-*ft*W*«HBi:UT»i, r^y 

n, 7$y ~?"77* mm, r * y A«ttr/u* raw, 
[o o 4 6] #«w-?ffl^fefta*»**#«rin«>5t> 40 

»i:»tU^oil, *IUMW S 2 0~3 0 0, 
»JL<li30~100©fc©T?fc5 o *&&0fi;&S 2 0 

■f, HttW^ttA5ffiT-r5o *R£fftf 3 0 0 *r 
WbU +#ftSWbifelK;a«&e>H1 ± , IWHj&sS-US. 

7k«a*#»nilHI±, fc^VMlv'P =>-><k&V>ib*.WL 



[oo4 7] *»fj-e«, KmstRfcLftz-gmmz 

Mb£^, ^7; y*M7/U7t Ktttfli, z&£gs*S 

row 5 £ *i&T *> s v n nmnTVEuz 

[0 0 4 8] ft 33, %|RM fc LTSl*tt-fe ^ y h 

tf* s *^ y^{bfil»^tt»©# p yy ? v 

a-/W£t£-f yi/T^- h "N 2 - 7 5 3 " WJ^t?f 

1-ftfeib, -yy a-y<b#*Bk*Wfi**«HBic^*n 
©ftstwtb-ctt, -yy =j-yfb-8-«j&t/7kiis^» 

[0049] *5sw©i9ig»^-e«:, ±M©-y y =>- 
yfls-g* (a) 

A : B ^rfijiJt^-? 3 

36+5. ft*5, ffi%<O£'0R*L^m&}tmt, 5 : 9 

5-4 0 : 6 o-cfcs. -yy a-yfls-frftcft'&Jt*** 
zti-r, itb*.\imm<ow&&#&T-rz. m\z s -yy 



'- (B) i^il^tt:* 
9 7~7 0 : 3 0 tft5«t 



(11) 

19 

[0 0 5 0] $flMf«>J&!ioU;^ -h»©#«®£:9*iifT 

ana t> v\6s, a#f±->y =-wb**t*ii 

^**« i: LTl o~3 0ll%Tfc 

l k Ha- v\^m k *»mttm® t * * 

j: 5 . Ha- t *fifcK$ WttR t £ * 

mm&k vxmmxz 

[0 0 5 1] 

»±, H^ ^ ft® k 7KS*££#»tJi§£>'> * < k fe- 

Me Ph Me lie Me 
Me-$iO(SiO) 8 (SiO) (SiO) 5 Si-Me 



#ffl¥7-3 3 1174 
20 

->y a-wb-a-^i^A/T-v^^*, 

[0 0 5 2] 

5. 



&<&sp*8»*s: (7) T*^$H5->y 3-yft^»4 0 

135, *?/b-^4 49, &tK^ W>'|^e4gi$&t>*v ; :/?- 
/^tt;i-*i^1' KO. 5»fcl OOTC-ClWIBEtf;** 
fc 0 KJ6©iaWtt**MlH»R^^^ hA> (1 R) a^ic 

[0 0 5 3] 

[fc2 0] 

Me Ph Me Me 

Me-?i0<Si0),(S10)Ji-Me 



-SiO' 
Hes 



Ph 



(7) 



Me 



C,H»0C s H 4 0H 



[0 0 5 4] rci-Cil, fc<D¥JSttJA£C (8) T^SiX 

5->!)a- y fe ftfc„ r © v y =1 - Wb 
iMnw-nsmms. (2) T^^HSv-ya-y 

[0 0 5 5] 
[fc2 1] 



-SiO (SiO) g 
Me Ph 



1 Me 
C 3 Ht0C«H<0H 
CiU b 0C2H40CCH=CHC00H 



(8) 



U0CjCH= 



[0056] m m w=-ym !L 79y*>m m 



***s 2 -sf^f; 1- h 2 ffi«:$tr»^KR«r 

tin t -y?vw<— **->2-:K?vi^:Sf-yv:r- h 
0. 5»4:^s/b-/u3 0&£&3 O^/WtTiTFU 



40 t ^ y *mm<r>7 9 y /H»BISi5^©*KSffliitt 8 6 t?*> 

Mj§ ^j 3 (i/ y Er^az 2 y mm 
Tiewsaaj&iC O) -e^sn-Sv'y =-yft^2 

0$|5t^v'n-/V'7 oatSr^-^a.-ol 1 0*Cfc«fcii 



21 



0. 5Wi:*->n-A'3 0»£*3 04W»»t-cae>fcH 

V *&mmi&'&bix1t 0 rroftttfc^JxSi'y a- [0 0 5 7] 

Ph Me (jI 3 Ht0C2H400Cv,C00H 
Me 3 -SiO(SiO)t(SiO)(SiO) 5 Si-Me, /TiX 



(12) &IS¥7-3 3 1 1 7 4 

22 



(9) 



Me 
I 

C,H 6 0jjC=CH* 
0 



[0 0 5 8] mm 4 & 'J a -^ti-T 2 U A*Hfi& 



TB©¥«s««a; do) T^ns^y =->ft£& 

2 0»i:* , /B'-*7 0iitt*I'3l 1 0*C»Efikfc 

hfeEJC** 1« ^ * * y A« i o fu, ^ * ? y /h» 2 

^-WW2 5SP, ^?!)/l«t-^2 5«B&tft- 
^/k*-**^ 2 -a:?vVs*-y- / h 2 SBSr-^tf 
»*iWl!«r3l»IB*»rfC«Ttfc. 

HOOC' x C00CH t We Me 



JKhO. 5*aifc*i/P-/U3 0«i:Sr3 0^*»ttT|tTL 

y =» - ^asar * y ^wiitt, -> y =» - y <t-d-* t Am 
20 y y^wisor^ yyu#iBSi5^©*»s 

[0 0 5 9] 
[ft 2 3] 



HOCHe 



r 

OC 3 H 6 SiO(SiO) ( 



1e 



jiO): 

Ph 



Me CH 2 i 



ooc 



Me 

(|iO) 5 ^iCtH60CH s CC s H s 
Me Me CH.OOC 




CaHtOOC-C-CH* 
Me 



COOH 



COOH 



(10) 



[0060] mmm s & y =->*ter* u 

Kbta it#bnfc->!)3- ><h&mm 3 s as, Kit 
0ii3-effiv^¥^ii!ia^5t (9) -c^$^5->y 3-vft 

2-fc Yn*i/3L=f-)V2 OgP, ^^^U^2-xf;u 

traW-»«Sr3«fnil*»»tTllTUfc. rH&ll$IHiWjSc 

-]>0. S^arv-P-A^ 0g|Si£3 0#d>ttT£k 
(cffiTLfc. ^ft£2l$IHf!w£Uhi;:^ ->y 



w»«6 h-m »^jfi^->y=.-^#T^y/ui» 

BgjS^ro^B£) 

o ogp&zk&ft:*- h y !?AW4 0lt%i?;-;H4S 
5 ogptic^jjf u 7 I- y ^-y^ttr 

saw 7 (rhy fr*%^r>y ^-^Eftr? Lada 
Mit^j 3 y a-i'jfcttT* y A*Mm 2 

y y^*«t«w«r#fc. 



(13) 

23 

m&m 4 l it v y => - vmt7 1 y j^mmwrn 2 

m&m 9 h y » AifeiMp> y 3 - ^ttr * y 

mmw 5 t £ <s y => - ^£<±7 ^ y /p«mmr 2 
oogp^jtW6iiRi«(^aL, ^-hy^Affi^v 

y ^-^£147* y /H»Bg^«r#/£ 0 

mmm 2 T-^bfc v y 3-^tt7* y awhi^ 2 

%k<»®&mmzMn\^ * y ^m^r^y 

ttr^ y ;n»)ii^^#fc: 0 

$jijgrgii 11 (* y frA&i^p>y 3-^e#t* y 

3 Lt->!)=- y igttr ^ y ^fli^?s 2 20 
0 oiassrSi^ji 0 tnuaiic&su *!)^Altf-> 
y ^-y^ttr ^ y ^mmmmzmz. 
m^m 12 (a y » ^Jfii^> y =» -^h*7 ^ y ywttt 

w&m 4 -c-g-j$ *s y 3 - v^Ettr * y 2 

OOS|5^5!»5g^l 0 fclRllHlc&gu ^y^A^*^ 

y i) jummmm&niz, 

mm 13 y » y 3 -^g^r * y yuffl 

mmm 5 -e-g-jfc Lfc ^ y 3 - y £tt7 * y a«j flg&i£ 2 30 

0 osi5£$«g0iii 0 kmmmmu 

y 3-y|gttT^ y;n»sg^«r#fe 0 

mmm 1 4 ( y ^ y 3 - ^w.r t y aw 

m&m 2 Litis}) 3— >-iEttT * y A«rii§*g& 2 

0 0gp£7kgKfc;y^r>A<9 2 5fi#%3i^/-/H4^ 

1 lg&i&I^Lfc. -roji#^©^J*«JIS*L, 
aiS&^p-AS oast y;/?-A4- 5 0 

ttz^y/^a§^^#^ 0 40 
mm 5 (y^»AJfi^->y ^-^^7^ 'jam 

®ii£^i 3 Lit y =>->-i!tt7 ^ y /wttflStttt 2 

ooffl5^$s^ji4tpiiiu^su y^* 

y ^-y^ttr^ y,Htffli^&&*#fc 0 

M^i e (y^^Ajfi^v-y =.-^m=7* y/mt 

Kitfli 4 T£j* l^v" y a->^tt7^ y ^wnH»« 2 

y => - y«t 7 * y ^»j»»»«r»fc. 50 



#51^7-3 3 1174 
24 

gjjMi 7 ( y»* y 3-y^r* y*-w 

sisai 5 Tf-fr* ufc y a - vm&T 9 y *mmmk 2 
0 offifcft&m 4 tn^ic&au y^^Aig^^ 
y 3->-«tt7* y a-wis******. 

ksm 2 ufc v- y = - >m&7 * y ^mw 2 

0 OtBSr h y x.=5-ivt X ><r> 2 5fi4%3i^/-/H4^ 

5o&b<Dm&mm\tmML, v^^^7%^m^ 
->y 3-y^tt7^ y A«i**«tr*fc 0 

tlMMW 19 ( h y ^^^T S 'J 3- y#t*T 

K5£^!i 3 r*-a-j& l/c > y - >m&7 ? y /p«nsj»% 2 
0 0»Sr«at«l 8tn«iir«yau by 5^ 

»!&0iJ 4 "C^fiSc Lfc y =1 - ^»47 * y A«NB$tt 2 

ooasrMseiji 8bmm\mmL, vv^^rxy 
mm 21 Lti ^+*T $ y =-->^7 
Kig^j 5 l fc y =1 - ^^147 ^ y aw jittffi 2 

^gij 22 (7 g y 

#->n-A7 0SBSr^J.ol 1 0VK&1ttl1t%.I&m. 
*V1, y/Htl 0^5, y^^l)/Ht2-fcKn^ 

S/rcf-yp 2 0 ^ ^ ^ 'J AK 2 -3i^/U^^f v-A 2 5 

sp, y * t y Ail t - ^^a 2 5 guRtj^ t _ -f^, w ^ 

WsZ-x-f-A^WSx.- h 2 
3l*IB36»ltTj«TLfc Q IMI^ML^, 
|c t -^f-;W<— ^v'2-if-A^4f-y-/ b 0. 
5gBi=*fv'nr-A'3 OSCi: 3 O^BB^trMTL., 2 
B*Rflj8u£L*: 0 MX«>?««U»: (7) 

tt5->y 3-vfb-a-«3 2 olf|S4raSJoi-5wt^J:i9, 7 
^ yyu#»»«Sr»fc. 

mm 23 (±_LiL5 ^^ ^ ^7 2 a *w iiB«<pfr 

»iSW2 y A»Ii^2 0 OgB^MiS 

^y/H«»»tt*:#fc B 

mmm 2 4 (-> y 5 - vmx± u Miffi^i] 

Tia©¥^iSa^T?^$ti5v/y = -y<fr&tt 2 OW*!: 
3f-->n-/U7 0SFI5tr^S.ol 1 OTCItffilfciifcSiSft 
tic, ^?^yAK8g|J, yAK2-t Kndri/ 

^^A2 0gB, JM2-ifAA^2 7 



(14) 



25 

ic**s 2 - ji^/U'v.^-U- J :x— h 2»«r£tfft&#lKt: 
3PMto»ltT*STLfc. rii4rll*IB»ritUfc«l, S fe 
\z. t 2 -3ifvWN*iJV h 0 . 

5«^*$/n-/U3 0»fc*3 0$WI|*»ltT|ITU 2 

[0 0 6 1] 
Hk2 4] 

Me We Me Ph Me 



I I 



H00CC 2 H«Si0Sl0(SiO) 5 (SiO) 



I 

Me 



SiO) s (SiO)JiC s H, 



COOH 



Me 



Ph Me 



r 

C 3 H»0|C»CH z 



10 



20 



[0 0 6 21 totals {±±jL?u&£&dL£=±: 

*^n-/U7 0»«r**J.-3 1 1 0 < Cl£{fcfc*ifc5£& 

i/3if-/W2 Oft, yyWK2-3if-/V^^V2 5 30 

gp, ^ ^ ^ y /M» t -7°?jV 2 5 WRtf 1 - -ffivA— 
** f S 2 -3i?vW^-yv m- h 2&Z$t!m&®m* 

K t *-*f2 -aif-/l^*f-/3i— h 0 . 

5»£#*>P-*3 0tti*:3 0#a»rtTjrFU 21* 
BUftrttfc. U!ii^J2T'^fi!cLfcv'y a-^* 

ttT^!J/H«IB»«l0 0»«r«ini-5ii:KJ:!) % tK 

mM&* r 9 y yv-ntjm tfja- >£ttr * y A-at jf * 

gflitflij 27 (tMJ» A*te*r*gn t**T £ y /mm 40 
bJLUJz Attrs- *r-> y - ^sm-t 9 y a^hs om 

mm* 2 e Lfc^K*^WT * y /Hang * y = 
->gEttr 9 y A'Wn t aA£#tt*s&0i 6 k must 
»a+s z k ic «t u , ^- h y ? A«te**iHte*r7 * 



#Ha¥7- 3 3 117 4 
26 

, /sf*2 0<|l, ^^^U;V»2-if/^v'/l'2 5 
SB, yyHJt-^/V'2 5«B&tf t-yfvw*- 
iy 2 - * *-A^*if y si- b 2 s S:^tfiR'S , *» * 
3i*iBaMtr*TUfc. r.ixSri«fWiiricLfca, se> 

t* t -•7l-JW<—**ri'2 -Jtfyl^+fV 3i- h 0 . 
5|fBi:= 3 fv'C3-/V'3 0g|5i:£3 0#jWtT*TU 21$ 
SlJftfifcLfc. »ift^J2-e^fi£Lfcv'y 

ttr * y /ummi i o o$$k ttij&fow-mmi^ ( 7 ) 
T^ftSv-y =i~y{t^2 ogbkzmixii-zz tic 
it), ->y =-wk#*t*ifcjt^#T^ yymmt^ 



r 9 y /yttli Q ».^«»O^Eft) 

y ^Ajg^w^y => - ^lEttr ^ y t nm^m 

H~l 6 



ftfiM 6 - 2 1 Lft^JS^W *S y a - >-3EttT 

^ y /n»iB*fcttT 5 ^*a#*'> y =-^«ttr ^ y a- 
»8i 1 8 sp t , ^0*^^ *ft*ijBK*a«» w 

*yttf!i#MiS&l "DN-9 50" 4*BJt«r«^b-C»«. 

SiftM 2 3 t fc^- h y Ajfi^^-T ^ y sums 1 

"DN-9 5 0" 4«*ft*l-CftttJittl»B 
1 8 

«s^2 h y ^t^j3-^«t 

7 ^ y >Ptrn 1 8 tt&tf* 0 *w y *fls^xsM***a 

K©-?W^^«Si^1«^J "DN-9 5 0" 4gP^«^L 

y a^w t h y i> a^^-> y 3 - >m&r 9 y /H« 
mt om&mm 1 8 0 *-< v^rt^x**^ 

l±liC0 ^ l^^ ^WBg^fil^J "DN-9 5 0" 4 ^^rffi^ 



27 

MftW2 0 

»it^l2 9T^j*u->y =>~>it&®>k-r h y 

V*fc¥I*«»S#ttS© * >-»8l?i§lil^J "DN — 
9 5 0" 4ffi«r»^UTft^ttniB^lb«:n$(t«:. 

i£fefli]l~4 

iSitFd 2-5 -t?^ t it > y - y«ttr * y /hmb *r 



@ 

o 

A 
x 



JMfftU 

sums** as. 



(15) #M¥7-3 3 1174 

28 

* mzMi-Z&mft) £*-?MtfcO. 2ccro*«Sr 

io o : (J<^^*vti>&v\, 
X : sntv^„ 

X X : fftl##Ll\, 

»aro*^fiy»* (%) ir**fco BSP«iro*iJ»r*ip 

® : Mff* U 
20 O : BfcA/£*flMlU 
A : a-^-y^o 
X : f- s -*y^#*LV\ 
[0 0 6 3] 
[£l] 





* Jfc « 


it 12 M 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


1 


2 


3 


4 


tern no. 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


IB 


19 


20 


21 


23 


25 


27 


29 


2 


3 


4 


5 




© 


® 


© 


© 


O 


O 


O 


O 


O 


O 


O 


O 


© 


© 


© 


© 


© 


© 


O 


O 


© 


© 


© 


© 


#mm r ) 


SB 


57 


55 


60 


57 


51 


58 


58 


56 


55 


58 


56 


58 


60 


eo 


59 


58 


SS 


62 


60 


88 


86 


89 


91 


■ 111 IfcUl Iwl 


© 


O 


© 


A 


O 


O 


A 


A 


© 


O 


O 


O 


A 


A 


A 


A 


© 


o 


O 


O 


xx 


XX 


XX 


XX 


fiBJWHUtt 




SB 


87 


90 


84 


87 


87 


85 


84 


88 


86 


86 


85 


82 


82 


83 


83 


88 


84 


83 


83 


78 


7S 


73 


75 




o 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


A 


A 



[0 0 6 4] 58 iott-tixti#4tt5flSfe3£^>/£< kt-U&K&M 



(72)«w# mn m 

4 v M***ttrt 



